Abstract. 157 stars down to 11th mag in a 3° X4° area at ^=149°, b --0.3° have been measured in the Vilnius photometric system. Magnitudes V, color indices, spectral classes, absolute magnitudes, color excesses and distances of the stars are determined. The interstellar extinction in all the area appears at a distance of about 100 pc, grows monotonically and at a distance of 500 pc it reaches ~2 mag in the area of the dark cloud L 1391 and 0.7-1.7 mag in the remaining area. At larger distances the extinction is affected by a selection effect.
INTRODUCTION
The Camelopardalis dark clouds, which occupy a large area north of the galactic equator (between the galactic longitudes 141-150°), is still a poorly investigated area. The distances of the clouds and their extinctions are known with a low accuracy and only in some occasional directions.
Some years ago, we started a systematic photometric investigation of stars in the Camelopardalis area in order to get more exact distances and absorbing properties of the clouds. In the first paper by Zdanavicius, Zdanavicius and Kazlauskas (1996 , Paper I) a 3x3 sq. deg area near the corner of Camelopardalis, Cassiopeia and Perseus, with the center at £ = 143°, b = +1-5°, was investigated. In the present paper we investigate an area of similar size with the center at £ -148.5°, b --1.0°, located about ~7° south-east of the first area. The new area is limited by the coordinates RA(2000) = 3 h 45 m -4 h 03 m and DEC(2000) = +50°51' -+54°24'. Its northern half is in the Camelopardalis and the southern half is in the Perseus constellation.
The area contains several interesting objects -a HII region S 205 (Sharpless 1959) , ionized by the 08 star HD 24451 and open clusters NGC 1444 and King 7. Another HII region, S 206, is located near the south-east border of the investigated area. The Lynds (1965) catalog of bright nebulae lists the following HII regions : S 205, S 206 and L 148.11-0.45 . In other sources the last nebula is considered as an extension of S 205. According to Fich & Blitz (1984) , the galactic coordinates of S 205 are I = 148.84°, b --1.24° and its distance from the Sun is 900 pc. The nebula S206 is at £ = 150.68°, b = -0.77°, its distance is 3.3 kpc, i.e., it is located in the Perseus spiral arm.
No detailed study of the extinction in the area have been done so far. Only crude estimates of the extinction in large areas near the galactic equator have been done by FitzGerald (1968) and Neckel & Klare (1980) . According to the last work, in the direction of I = 148°, b = -1° the extinction Ay grows up to ~3.5 mag at 1 kpc and probably does not increase any more with increasing distance. The absence of additional extinction beyond 2 kpc in the direction of £ = 150-210° was confirmed by Moffat et al. (1979) and Fich & Blitz (1984) . Rydstrom (1978) has investigated the interstellar extinction in a number of areas in Camelopardalis by using a spectrophotometric method. For the area at £ -148°, b = +1°, which is the closest to the area investigated in the present paper, Rydstrom obtains zero extinction up to 100 pc and .Ay«2.0 mag at 1 kpc.
Our area almost coincides with the Champ 11 of the investigation of fields along the galactic equator initiated many years ago by Boulon, Duflot & Fehrenbach (1958) , Bouigue (1959) and Bouigue, Boulon & Pedoussaut (1961) . These authors have determined MK spectral types, magnitudes V and color indices B-V for 70 BD stars in the area.
A glance at the E and 0 copies of the Palomar Atlas shows that the northern part of our area is covered by a dark cloud which extends here from the north and west directions. In the Khavtassi (1960) catalog of dark clouds all this huge cloud is marked as number 241. The Lynds (1962) catalog of dark clouds identifies a smaller cloud, L 1391, in the area.
OBSERVATIONS AND REDUCTIONS
The observations were done in 1996 and 1997 by J. Zdanavicius and K. Zdanavicius with the 1.65 m telescope at the Moletai Observatory in Lithuania and in 1996 by K. Cernis with the 1 m telescope at the Maidanak Observatory in Uzbekistan.
At the Moletai Observatory a single-channel photometer with a permanently rotating filter wheel, containing seven filters of the Vilnius system, and a thermoelectrically cooled photomultiplier FEU-79 were used. The photometer works in the photon counting mode. To track the changes of atmospheric transparency during a night, a comparison star BD+51 798 (GO V) was observed frequently. For obtaining the transformation equations to the standard Vilnius system, stars from the standard regions SA4 (Cernis & Jasevicius 1992) and SA 64 (Zdanavicius et al. 1978) were observed. Some common stars observed at the Maidanak Observatory were used for reductions of the Moletai observations to the standard system. Observations at the Maidanak Observatory were done by a similar photometer, but without permanent rotation of filters.
Reductions of the magnitudes and color indices to outside the atmosphere were made both with constant and time-dependent atmospheric extinction coefficients. The latter were obtained from observations of the extinction star. Since the comparison star and the program stars are close, their air mass differences are always small. As a result, there was no difference between the results obtained in each way. In both cases the extinction corrections depending on star's spectral class and luminosity were included (Zdanavicius 1975 (Zdanavicius , 1996 . The instrumental color indices were transformed to the standard system.
The results are presented in Table 1 which gives the following information: the identification number (shown on the chart in Fig. 1 ), BD and HD (HDE) numbers, right ascension and declination (2000), V magnitude, color indices (six columns), and the number of independent observations n. The line below gives the rms errors of the magnitudes and color indices. For the majority of stars the limiting magnitude is close to 11.0 mag. Only some fainter stars have been measured.
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INTERSTELLAR REDDENING LAW
In the area we find seven heavily reddened stars of spectral classes 08-B1 which are suitable for determining the interstellar reddening law. Five of them were classified in the MK system by Hiltner (1956) and two by Bouigue (1959) . Table 2 gives their spectral types and color excess ratios. Table 3 larger than the ratios for normal redening law. This can be explained by (1) a really peculiar extinction law, (2) a peculiarity or binarity of the stars, (3) wrong classification of the stars. The last possibility probably should be excluded since an error by one spectral subclass does not change the situation. Until the real cause of the peculiar color excess ratios is found, we shall consider that the interstellar reddening law between 300-660 nm is normal in all the investigated area.
For the determination of the ratio R = AV/EB-V infrared photometry in the R,I,J,K,L system would be useful. However, in the literature we found infrared photometry only for one of these stars, HD 24431 (Castor & Simon 1983) , which, according to Hipparcos, is a close visual binary star with Am = 2.9 mag and p -0.73" (Schrijver 1997). Since we do not know spectral class of the secondary, it is dangerous to base the R determination on this star. Since the dust cloud in the area is not very dense, we should not expect the enlarged dust grains due to coagulation. Therefore, we decided to accept the normal value of the R ratio which changes between 3.15 for early-type stars and 3.8 for M-type supergiants.
CLASSIFICATION OF STARS AND DETERMINATION OF THEIR INTERSTELLAR EXTINCTION
Spectral classes, absolute magnitudes, color excesses, extinctions Ay and distances r were determined using a classification code written by one of the authors (K.Z.) for normal solar chemical composition stars. This code includes the following three methods.
(1) Classification by the various Q,Q diagrams calibrated in terms of spectral classes and absolute magnitudes (Straizys et al. 1982) .
(2) Finding the closest standard by fitting Q-parameters of a program star with Qs for a set of standards. The standards are 684 imaginary stars of various MK spectral types with the intrinsic color indices taken from the Straizys (1992) monograph (Tables 66-69 ). The absolute magnitudes of the standards, according to their MK type, are taken from the same source (Appendix 1) with some corrections according to the Hipparcos parallaxes. The number of standards was enlarged by interpolation of the intrinsic color indices. Q-parameters are defined by the equation
where color-excess ratios for various spectral types are taken from Straizys (1992) . Spectral class and absolute magnitude of the best fitted standard were prescribed to the program star.
(3) Finding the closest standards using the same set of standards as in method (2). This was done by calculating the "weights" for each Q-parameter and for all used standards. If the difference of Q values between the standard and the program star was smaller than the error of Q, the weight of the standard for the given Qparameter has been set to be 1. The weights of other standards decrease with increasing difference between Q values of the standard and the program star. Then the weights off all Qs for each standard were summed, and the parameters (in our case -spectral and luminosity classes) of the standard having the largest sum of weights were taken as the parameters of the program star.
In most cases, the different methods give spectral classes which agree within one spectral subclass. The internal rms error of spectral class is decimal subclass and of Ay it is about ±0.2 mag. The absolute magnitude scale corresponds to the newest distance modulus of the Hyades (3.3 mag, Perryman et al. 1998 ) and the Hipparcos parallaxes.
In Table 4 the following information is given: identification number, the adopted spectral class and My, spectral class from other sources, color excess Eg-v, interstellar extinction Ay, distance r, <Ts p and the quality of My determination. The standard deviation <7s p is calculated using the differences of all the dereddened color indices of the program star and the closest standard star. It is given in 0.01 mag units. The quality of My, given in the last column, has the following meanings: a is for the stars when all the used classification methods give sufficiently close absolute magnitudes, A My <0.4 mag, c is for the stars with A My >1.4 mag and b is for the intermediate cases.
RESULTS AND DISCUSSION
The plot of Ay vs. distance diagram for all the investigated stars shows a sharp rise of extinction at 100 pc. At larger distances the rise of extinction becomes slower, and it almost stops at about 1 kpc. However, in this diagram an extremely large scatter of stars, considerably exceeding the errors of Ay determination, is observed. For example, at a distance of 500 pc the values of Ay show the scatter between ~0.6 mag and ~2.2 mag. No doubt, this scatter is caused by the cloudy structure of the interstellar dust and uneven density of individual clouds.
The surface density of these clouds is evidently higher in the upper part of the area where the L 1391 dark cloud is situated. Fig. 2 shows the Ay vs. r diagram for the dark area which on the identification chart (Fig. 1) is limited by the rectangular line. The area seems to be very uniform and the scatter of stars in the diagram is relatively small. Here the extinction rises steeply and linearly from ~100 to ~300 pc, reaching Ay « 2.0 mag. Then the growth of extinction slows down and at 1 kpc it reaches ~2.4 mag. However, this may be only the lower value of the extinction. More distant stars have not been observed in the area due to the limiting magnitude. The two broken curves are the dependencies of Ay on r for the limiting magnitude Vij m = 11.0 mag and two absolute magnitudes, My -0.0 and +1.0. These absolute magnitudes correspond to B8-A1 V and G5-K5 III stars which are well represented in the area. More luminous stars are rare. The plot areas between the two limiting curves and to the right from them are heavily affected by the limiting magnitude effect: here the stars with high values of extinction may be missing.
It seems that surface density of the observed stars in the remaining part of the investigated area is not sufficient for the separation of smaller fields with a uniform dependence of extinction vs. distance. Therefore, in Fig. 3 we show the Ay vs. r diagram for all stars together. It seems that everywhere in the area both transparent and obscured fields may be found. Even in the directions with a rich background of faint stars some heavily reddened stars are seen (Nos. 28, 46, 55, 95, 155) . On the other side, some stars exhibit very low extinction for their distance (Nos. 5, 12, 32, 97, 133, 141, 152 Fig. 3 with r > -700 pc exhibit the extinction values between 1.2 and 1.9 mag, i.e., the stars in this part of area are much less obscured than the stars within the L 1391 cloud.
There are two exceptional stars -No. Ill, classified as K3III-IV, and No. 123, classified as G6 V. Both stars are at close distances (81 pc and 51 pc), but exhibit high extinction values (1.4 and 1.2 mag). We suspect, these stars are unresolved binaries of close spectral types, and their distances may be wrong.
As it was mentioned in the introduction, two open clusters are present in the area. According to Pena & Peniche (1994) , the NGC 1444 cluster is at 906 pc distance and its Eb~y = 0.54. Taking EB-V/Eb-y = 1-25 and Ay/EB-V = 3.2 we obtain Ay = 2.16 mag.
This value of Ay is plotted both in Fig. 2 and Fig. 3 , since it is at the suthern border of the dark cloud, and its attachment to one of these fields is somewhat problematic. Its position is near the lower edge of the extinction values for the dark cloud and at the upper edge for the extinction values in the remaining area. 
